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Abstract 
Industrial design education as being a multidisciplinary profession is influenced by new trends depending on new developments 
in different science fields. Various ideas about how design should be, and which aspects design education should involve are 
transferred to students by the help of instruments like media sources, internet, competitions, exhibitions, friends, internships in 
companies etc. On which concepts expectations of students in design education are concentrated on?  Which are the most 
valuable aspects of their viewpoint? Face-to-face interviews were conducted with 20 industrial design students for this purpose. 
10 of which were first year students and 10 of were last year students. By the help of the comparisons through the analyses of 
interview transcripts, the common concepts, similarities and differences of the expectations of the students in design education 
have been put forward.  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Industrial design, as an integrated profession, covers a wide range, including engineering (technology, techniques, 
material and processing), ergonomics (operation, safety, usability, sensation), business (marketing, management, 
planning, corporate identity), aesthetics (form, visualization, style), and involving social, environmental, cultural 
issues ( Giard 2000; ICSID 2003;IDSA, 2003) 
ID programs in universities recruit students with diverse backgrounds from senior high schools. As a result, the 
ID students’ abilities, aptitudes and career goals may vary considerably (Yang et al, 2005) 
Many previous studies have been conducted to identify the basic issues ID education program should educate 
students. However there has been little information about the expectations of students in design education. 
Therefore, this study aims to better understand the instruments they value in order to access design knowledge, new 
trends in related fields and to do design research.  Also which aspects of design education they bring to the front, 
which are their most valuable expectancies in design education. To do so, it compares the interview data of 1st year 
and 4th year ID students. In order to obtain a better understanding of the most valuable concepts of ID students 
similarities and differences are put forward with examples. The article is structured based on a short bibliographical 
review of the main concepts adopted, followed by an evaluation of the collected data and a correlation of the results 
with the theoretical concepts.  
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The rest of the paper is divided into 3 sections. Section 2 outlines the short bibliographical review of the main 
requirements of design education. It further introduces the definitions of work activities and the skills designers 
need. Section 3 presents the research approach adopted and discusses the results with respect to the following three 
issues: (i) most preferred instruments which transfer the different aspects of design knowledge to students. (ii) most 
valuable aspects of their viewpoint and expectations in design education (iii) comparisons of interview data of 1st 
year and 4th year ID students. Section 4 presents a summary and conclusions. 
2. Literature Review 
In UK, the education of industrial designers has been mostly the responsibility of art schools. However, Friedman 
sees  that  these  art  schools  are  no  longer  having  the  rich  craft  tradition;  on  the  other  hand  they  neither  have  the  
research tradition of the universities (Friedman 2000:16). Lewis and Bonollo (2002) claim that (product) designers 
not only need the individual cognitive skills and overall skill displayed in execution of design process, but also 
require other skills, such as negotiation with clients, problem solving, acceptance of responsibility for outcomes, 
interpersonal skills and project management. In addition to design professional skills and knowledge, an industrial 
designer needs to have general competencies, team spirit and personality to accept challenges. According to a 
current on-going research project about Industrial design programs in United States, ID programs are heavily 
centered on teaching product form and give little attention to product function, also the design firms agree that form 
many industrial design programs lack sufficient training in functional aspect of products (Domermuth, 2009). The 
ICSID (2003) suggests that  a comprehensive ID education program should at least educate students in three  
categories of  competency: 1) generic attributes- problem solving, communication skills, adaptability to rapid 
changes, etc; 2) specific industrial design skills and knowledge – design thinking and design process, design 
methodologies, visualization skills and knowledge, knowledge of product development processes, manufacturing, 
materials and processes, design management, environmental awareness, model making, etc; 3) knowledge 
integration- strategies of system integration. The U.S. Department of Labor (2003) defines the work activities and 
value, required knowledge, skills, ability and interests for the occupation of commercial and industrial designers, 
and provides weights for each item. In addition to traditional skills required by the profession, in the next decade an 
industrial designer should have knowledge relevant to marketing strategy, market analysis, product planning, 
mechanism and structural design, an active attitude, communication skills in foreign languages, and in foreign 
languages and international views (Yang, 2005). The IDSA provides a detailed checklist written by Siegel (2000), 
including 44 technical skills and 10 categories of personal skills, so that students who would like to choose 
industrial design as their career can evaluate themselves. Norman (2010) states although there’s still a need of 
classical industrial design which is a form of applied art, requiring deep knowledge of forms and materials and skills 
in sketching, drawing and rendering for styling and forms, the shift in design activity through the new areas like 
applied social and behavioral sciences for understanding human cognition and emotion, more experimental design 
requires a need for a new breed of designers with the knowledge of science, technology, people and society. Ideally, 
each industrial designer should be equipped with every skill mentioned above. However, those requirements are 
extensive and numerous, so it is not possible for all ID students to be capable in every item in a perfect way (Yang, 
2005).
ICSID planned the exit profile of a general design graduate as follows: 1) primary cognitive abilities—critical, 
innovative, lateral and creative thinking; motivation and curiosity; perception of design problems; conceptualization 
of new design solutions; 2) secondary cognitive abilities—oral, graphic, and symbolic communication; research and 
discovery; discipline of ethics and morality; psychology and philosophy of designing; competence in the design 
specialization; 3) skills—design methodologies; materials, processing and model making; computer-aided design 
and other software; 4) social context—grasp of the cultural heritage; teamwork, collaboration and leadership; 
entrepreneurship and continuing education; 5) subject matter expertise—knowledge of the subject matter and 
context for design; fundamental scientific principles and their application; basic laws, principles and design practice 
in the subject (Kumar, 2003). According to the distinction of the major/secondary cognitive abilities, it seems that 
the competencies of perception and solution of problems, creative thinking, curiosity and motivation are more 
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important than the design professional skills, such as visual communication and model making or design 
specializations of an ID student. (Yang et al, 2005) 
Most ID students are required to practice studio projects in order to experience the design process of task 
clarification, concept generation, evaluation and refinement, detailed design of preferred concepts, and 
communication of results (Lewis and Bonollo, 2002). 
Skaggs (2002) claims that the aptitudes of an industrial designer are the visual, creative and flexible thinking 
styles, and students can learn design  quickly and easily if they have these aptitudes. However, he further 
points out that some creative students might not be visual, and some visual students might not be creative. ID 
programs tend to recruit students with art, science or engineering aptitudes; however, these students do not 
necessarily have all three thinking styles. Using the standard criteria to evaluate the performance of ID students 
neglects the fact that students with different backgrounds might have various learning approaches, personalities, 
interests, aptitudes and capabilities. Creative problem solving is a core activity of industrial design. Therefore this 
activity is one of the important parts of ID education. As creativity is central part of design thinking and this differs 
the methods of working and problem solving processes of designers to the other professionals (Durling et al., 1996: 
1). Levy (1990) indicates that universities should educate talents for future demands, instead of students’ skills, so 
design schools at universities should emphasize the development of basic knowledge, including understanding 
analysis, synthesis, interpretation, creation assessment.  
3. Methodology and Analysis Results 
Based on their content, the students’ statements were classified in 3 basic issues: 
3.1 Most preferred instruments which transfer the different aspects of design knowledge to students. 
The research participants put forward internet as the most appropriate and accessible information tool for them 
(%  100  of  research  participants)  but  they  don’t  consider  it  as  the  most  useful  tool  for  their  advance  in  design  
education. Instruments like workshops, seminars, conferences or other group works which help them to reach 
directly to individuals, or activities like fairs, factory tours by the help of which they can share information and 
which they can reach directly, see and touch material objects have been put forward as most valuable instruments. 
Especially 4th year students put emphasis on  a lecture ‘Seminars’ as very useful instrument which meet their 
expectancies with direct response to their  need by providing communication with famous designers. Designers 
present their own professional experiences and their own design processes in this lecture every week, they share 
their design approaches and ideas with 4th year students. 
“I read about the experiences of a famous designer, I had ideas about ID but when I listened to her directly in a 
conference, I could understand exactly her approach to the subject of design.”(4th year ID student)  
One of the interview questions was about the instruments preferred mostly by the participants and also which 
ones they value most and why; some can be very enlightening: 
“I want to travel and see the world, exhibitions and workshops are very useful but I think workshops are most 
useful ones, you can meet and work with people from different universities, without using internet, by the help of 
learning new design research methods, we produced usability projects and group work, talking most of the time 
about design and our projects. It was beginning in the morning at 9: 00 o’clock until 1-2 o’clock at night, the design 
process become a kind of life style and so it was very useful.” (4th year ID student) 
One of the participants who uses internet as a research tool to reach global knowledge says that he uses search 
engines very often. He claims that when he translates the words he uses for his research to different languages than 
English like Japanese, French, he can reach more design examples. Although it can take time this part of the design 
project process is the most important one for him and he creates his own search methods to reach as much design 
examples as he can. 
One of the participants  who puts emphasis on subjects like design skills (Knowledge of manufacturing, materials 
and processes especially from the perspective of values and expectancies)  thinks that doing internships in 
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production and research departments of companies, fairs and books about these subjects was most useful 
instruments for him. 
Some of the participants think that fairs exhibit new products and methods. Social activities like openings, 
workshops, seminars which help them communicate people like designers; people from companies, design 
researchers are most valuable instruments for them. 
“There shouldn’t be limits about countries, cities in design research. This research should involve global 
knowledge and examples of design and designers from all over the world. Also travelling abroad, fairs and visiting 
design museums can be very useful ones for me, internet can be a limited source for a designer” (4th year ID 
student) 
3.2 Most valuable aspects of students’ expectations in design education  
Students’ personal approaches to design, the priorities and expectations in design education mostly concentrated 
on are put forward. For most of the 4th year ID students these subjects are creativity, conceptual approaches, and 
most preferred lectures are design history, art history and creativity methods related ones. Participants states that 
aspects of design like design thinking and design process, design methodologies, visualization skills and knowledge, 
knowledge of product development processes, manufacturing, materials and processes, design management, 
environmental awareness, model making, etc.; are basic values which doesn’t change but are not the major ones .
Most valuable aspects of educational expectations of the students in design education come to light as subjects 
which help them to gain the attributes, skills and knowledge in the field by the help of which they can be creative, 
innovative, can help them solve  problems, help them design artifacts that respond to human needs.  Their 
expectancies in design process and in the content of courses located in curriculum are also parallel to these subjects. 
They want more knowledge in methods for developing creativity, courses for creativity. “Technical information and 
skills about ID can be developed but creativity knowledge should be given at school.
One of the participants criticizes that the curriculum doesn’t include lectures including art topics as much as she 
needs and added that her own interests or background in high school education (different branches of science and 
social sciences) can be the reason for her preferences. Another one gives more importance to topics like production 
processes and materials. In most of the participants’ answers to the questions about most valuable aspects of design 
education were the words as human, innovation and creativity. These students’ priorities were creativity and 
creativity methods. Other values, skills and knowledge equally creates the basic structure of design and design 
education.  
3.3 Comparisons of 1st year and 4th year ID students’ ideas. 
Although there are similarities about expectancies and values  between participants from 1st year students and the 
ones who are very near to graduation (like 6 months); 4th year students have similarities in their ideas and concepts  
, each of the participants from 1st year students have different approach to design  and ideas from each other . They 
also give unique answers to the questions. For example one of the 1st year students give importance to esthetic 
values most and he is planning to design all his projects in future in a concept he gives importance and prefers: 
 “ My designs must be retro-futuristic” (1st year ID student)      
Although there are similarities in the tools for the use of access to the knowledge of design related knowledge 
like internet or books about design, 1st year students doesn’t talk about the instruments like fairs, openings, 
workshops and seminars which 4th year students mostly prefer and value. Although expectancies of 1st year 
students in design education involve concepts like human factors, form, aesthetic values, they don’t concentrate on 
specific industrial design skills and knowledge. They want to improve their professional design skills, such as visual 
communication and model making.
Especially the participants who are in 4th year don’t find skills like computer aided design, materials sufficient in 
their curriculum. Most important common expectation is about creativity methods. They want more activities for 
learning the methods of creativity, beginning from 1st year of their ID education. Half of the 4 th year ID students 
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prefer their projects to be more about concept designs, the other half % 50 wants to work in collaboration with firms. 
Participants emphasized the importance of creativity methods during project process.  
4. Conclusion 
Creative activity is one of the most important parts of ID education and also it is the most common and valuable 
expectancy of students in design education.  As being the central part of design thinking it differs them from others 
by the methods of working and problem solving processes, students want more creative activities during their ID 
education periods. Creating new and human centered objects becomes the final goal of many design students. 
There is an increasing dependence on online resources, and the internet has become a tool to deliver teaching,  
learning, interaction and communication among students, faculty and practitioners(Tauke, 2003). All of the 
participants of this research use online resources, it is the most common tool when compared to other instruments to 
reach knowledge, but they don’t think that it is the most effective one. They still want to see and touch real objects 
and communicate with real people by the help of social activities like fairs, seminars, openings, travelling etc. 
1st year students separate design aspects and chose some of them as more important than the others, like 
presentation skills, aesthetic values, 4th year students do the same thing but there is a great difference that they 
choose the common aspects of design as most valuable ones as creativity and creativity methods in design process. 
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